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INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in validating 
safety deficiencies. Also, data analysis is used to identify trends and anomalies which, in turn, can signify a 
safety deficiency and lead to recommendations for corrective action that could not otherwise be made. In 
order to accomplish the above and respond quickly to internal and external requests for statistics, the TSB 
maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of four TSB annual statistical summaries on occurrences -- Marine, 
Commodity Pipeline, Railway and Air. It presents a summation of facts and figures pertaining to the 
occurrences that are reported by Canadian aircraft owners and operators, and other members of the aviation 
community that come under Canadian federal jurisdiction. 


Historical data presented in this report include the occurrences as reported to the Canadian Aviation Safety 
Board in prior years. The report is separated into three sections: a textual statistical overview, a presentation 
of analytical tables on occurrences for 1984-93, and an Appendix containing explanations and terminology. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. 
Users of these statistics are advised that, in a live database environment, occurrence data are constantly 
being amended, cancelled, or added, and consequently the statistics can change over time. The statistics 
presented in this document reflect the information in the TSB database as of 26 May 1994. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The TSB Regulations, proclaimed in July 1992, provide more commonality in the types of occurrences 
to be reported; however, the statistics presented in this document for occurrences prior to 1 August 1992 
are based on the reporting requirements that existed under previous legislation. 
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Aviation Accidents and Incidents 


Aviation accidents consist of occurrences resulting from the operation of an aircraft that involve fatal or serious 
injuries, cases where the aircraft sustains structural failure or other damage affecting airworthiness, and 
instances of missing aircraft. Incidents consist of a variety of situations that affect or could affect the safe 
operation of an aircraft. Frequent users of aviation occurrence statistics will notice differences in statistical 
classifications and totals from presentations prior to the 1991 Statistical Summary: please see Appendix for 
details. 


Impact of TSB Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the TSB Regulations, 
commencing 1 August 1992. Under the previous reporting criteria, accidents included events that occurred 
during the time period beginning when a person entered the aircraft for the purpose of flight and ending when 
the last person left the aircraft after the flight. Thus, under the old definition, the intent to fly an aircraft was 
required before an accident was considered reportable. Under the current definition, any mishap during the 
aircraft operation is reportable, even when there is no intention to fly. 


Additionally, there were three changes to the definition of reportable incidents. The first of these requires the 
reporting of incidents involving helicopters, provided that the maximum take-off weight is 2,250 kg or more. 
The old definition required reporting of incidents if the maximum take-off weight was 5,700 kg or more. Two 
types of reportable incidents were also added under the new regulations: occurrences involving aircraft 
transmission or gear box failure, and slung loads released from the aircraft unintentionally or as a 
precautionary or emergency measure. 


The influence of these definitional changes on occurrence totals for 1993 is minimal. Specifically, the 
broadening of the definition of occurrences under the new regulations has contributed fewer than five 
additional accidents and fewer than ten additional incidents to the 1993 totals. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian aviation safety statistics, and 
that it results in a productive application of the data to safety planning and analysis. As we will be constantly 
attempting to improve our product, readers are encouraged to forward their comments to the TSB’s 
Safety Analysis and Communications Directorate. 
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STATISTICAL OVERVIEW 


During 1993, 488 accidents involving civil aircraft were reported to the TSB. Of these, 471 involved 
Canadian-registered aircraft and 17 involved aircraft of foreign registry operating in Canada. Ultralight aircraft 
were involved in 45 of the accidents involving Canadian aircraft. The TSB was advised of 603 reportable 
incidents in 1993. 


The statistical discussion contained in this document focuses primarily on accidents involving Canadian- 
registered (excluding ultralight) civil aircraft, as approximately 90 per cent of all accidents reported to the TSB 
involve such aircraft. The overview also concentrates specifically on accidents involving aeroplanes (powered 
fixed wing) or helicopters (rotary wing) as these two types of aircraft are involved in the vast majority of 
accidents. The tables present statistics on the number of accidents as well as the number of aircraft involved 
in accidents. 


Statistics on other types of reported occurrences (accidents involving ultralight aircraft, accidents involving 
foreign aircraft in Canada, and aviation incidents) are presented separately in the analytical tables. 


Aviation Occurrence Statistics 1988-1993 


Occurrences Fatalities Fatal Occurrences 
Average 1992 1993 Average 1992 1993 Average 1992 1993 
1988-1992 1988-1992 1988-1992 
ACCIDENTS 
Canadian 474 436 426 160 78 100 54 46 46 
Registered 
Civil 
Aircraft 
Ultralight 36 40 45 7 7 4 5 4 
Aircraft 
Foreign 26 25 17 8 19 2 5 8 
Aircraft in 
Canada 
Total 536 501 488 175 104 106 64 58 50 


INCIDENTS 679 671 603 - - 2 
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In order to provide a perspective on the magnitude and complexity of the civil aviation transportation system 
in Canada, Figure 1 presents selected system and activity indicators for 1993. 


Figure 1 


Transportation System/Activity - 1993 
ion Transportation Under Federal Jurisdiction) 


(Aviatio 


System: 
Number of licensed personnel = 72,435 
Number of registered aircraft = 27,912 
Number of certified airports = eae 
Number of Canadian air carriers = 
Number of foreign air carriers (eae in Canada) = 936 


Activity: 
Aircraft movements (tower airports) = 5.0 million 
Enplaned and deplaned passengers = 60 million 
Flying hours (Canadian registered aircraft) = 3.2 million 


Source: National Transportation Agency of Canada, Statistics Canada, and Transport Canada. The 
above totals represent the most recent figures available. 


ACCIDENTS INVOLVING CANADIAN-REGISTERED CIVIL AIRCRAFT 
(Excluding Ultralight Aircraft) 


Total Accidents 


The 426 accidents involving Canadian-registered civil aircraft in 1993, excluding ultralights, represent a 
2 per cent decrease from the 1992 total of 436, and a 10 per cent decline from the 1988-1992 annual 
average of 474. 


Figure 2 illustrates the accident trend over the last ten years. Annual accident totals decreased between 
1984 and 1985. Between the years 1985 and 1988, however, they exhibited an upward trend. The 
number of accidents then fluctuated over the next two years and has declined since that time. 


Companions of accident totals over time should also take into account the changes in risk exposure 
associated with levels of activity. Between 1984 and 1993, flying activity, as evidenced by flying hours, 
showed a pattern fairly similar to that of accidents. As a result, the accident rate, (accidents per 100,000 
flying hours) has remained relatively steady, averaging approximately 14 over the past decade. 
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Figure 2 


Accidents versus Accident Rate: 
1984 - 1993 


Number of Accidents Accident Rates 


Fatal Accidents 


As the severity of an occurrence is an important aspect of accident analysis, consideration is also given 
to the number of fatal accidents when evaluating air safety trends over time. 


There were 46 accidents in 1993 that resulted in at least one fatality, which is the same as 1992 but 
somewhat lower than the 1988-1992 annual average of 54 (Figure 3). Over the past decade, the annual 
fatal accident rate has fluctuated between one and two fatal accidents per 100,000 flying hours. 


Fatal accidents accounted for 11 per cent of the total accidents in 1993, which is similar to the proportions 
observed for 1992 and the previous five years annual average. 


The largest portion of fatal accidents are those in which the first event involves a collision (with terrain or 
an object). As first events, airborne control loss and power failure have also resulted in a large number 
of fatal accidents. 


Casualties 


A single accident involving a large passenger aircraft can result in a considerable number of fatalities, and 
therefore the total number of aviation related fatalities can fluctuate significantly from year to year. The high 
figure of 373 in 1991, for example, includes the accident in Jeddah, Saudi Arabia, involving a Canadian 
charter aircraft in which 261 lives were lost. In comparison, there were 100 fatalities in 1993, 78 in 1992, 
and a 1988-1992 annual average of 160 (this five year annual average would have been substantially lower 
had the accident in Jeddah not occurred). 
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Over the decade, passengers have accounted for approximately 60 per cent of total fatalities, with crew 
members accounting for the majority of the remainder. Fatalities on the ground average approximately two 


per year. 


Aviation accidents also include instances of serious injury. A total of 63 serious injuries were reported in 
1993, slightly lower than the figure of 65 in 1992, and the previous five-year average of 64. As is the case 
for fatalities, injury totals tend to fluctuate annually. 


Figure 3 


Fatalities and Fatal Accidents 
1984 - 1993 


y 
y 
/ 
/ 
y 
/ 
/ 
y 
y 
j 
Z 


MLQMQAQAAiN0YonaNdd 


Fatalities BE Fatal Accidents 


The statistics discussed to this point provide an indication of aviation accident trends in Canada taken as 
a whole. The aggregate data, however, represent different aviation market sectors, and a variety of aircraft 
types. The following discussion briefly profiles occurrence data according to selected categories. 


1. Accidents According To Operator Type 


Canadian aircraft operators are broadly classified according to the following three types -- Commercial, 
State and Private (please see Appendix for definitions). 


Commercial operators provide transportation of passengers and cargo, or the undertaking of specific tasks 
on a “for hire" basis. Such operators account for approximately three-quarters of total aircraft hours flown 
but slightly less than half the number of accidents. Commercial air carriers are classified according to Level 


(I to VI) depending upon the size of their operation. 


Throughout the 1980s only a small proportion of Canadian aircraft accidents involved Level | or Level II 
carriers, and this pattern has continued in recent years. Even though such carriers currently account for 
some 95 per cent of fare-paying passengers and approximately one-third of total hours flown, they 
accounted for two per cent of total accidents over the last five years (Figure 4). 
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Figure 4 


Aircraft Involved in Accidents 


by Operator Type 
1989 - 1993 


Average Number per Year = 463 


45% Level III-VI 


2% State Operetore 


Private Operators 51% 


Level | carriers include operators such as Air Canada and Canadian Airlines International. Four aircraft 
operated by Level | carriers were involved in accidents in 1993, none of which resulted in fatalities. 
Level | carriers have not been involved in a fatal accident since 1983. 


Six aircraft operated by Level Il carriers were involved in accidents during 1993, one of which was involved 
in a fatal accident. Accidents involving Level Il carriers have increased since 1987, and this is a reflection 
of the significant increase in activity among Level || carriers (an estimated 210 per cent increase in annual 
flying hours between the 1984-1987 and 1988-1993 periods). As is the case with Level | carriers, fatal 
accidents are relatively infrequent in this sector. 


The vast majority of the Level Ill to VI carriers are small carriers engaged in charter, contract or specialty 
operations. Accidents pertaining to such carriers involved 166 aircraft in 1993, which represents 
approximately 40 per cent of the aircraft involved in all accidents. The 1993 figure is a substantial 
decrease from the 1992 total of 196, and the previous five-year average of 222. There were 17 fatal 
accidents with 46 fatalities involving Level III to VI carriers in 1993. 


Private operators include individuals flying for pleasure and companies flying for business reasons, and 
normally account for the largest proportion of aircraft involved in accidents (51 per cent over the last five 
years). In 1993, private operator accidents involved 243 aircraft, up from the 1992 figure of 224 and the 
1988-1992 annual average of 238. This sector also accounts for the largest proportion of fatal accidents. 
Fatal accidents involved 26 aircraft in 1993, and resulted in 41 fatalities. 


State operators include federal and provincial governments. These operators fly a substantially lower 
number of hours, and their aircraft tend to have relatively few accidents. A total of eleven state-operated 
aircraft were involved in accidents in 1993 as compared with six in 1992, and an annual average of seven 
over the previous five years. Fatal accidents for this sector average approximately one per year. 
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2. Accidents According To Airframe Type 


Over the past decade, accidents involving powered fixed-wing aircraft (aeroplanes) have accounted for the 
vast majority of all accidents to Canadian-registered civil aircraft (Figure 5). In 1993 the proportion was 
86 per cent. Rotary-wing aircraft (helicopters) are the next major category, accounting for an additional 
12 per cent of the total in 1993. The remainder are aircraft such as powered or unpowered gliders, 
gyroplanes and balloons. 


Figure 5 


Aircraft Invoived in Accidents 
by Airframe Type 
1993 


Number = 430 


2% Other le. gliders 
balloons, gyroplanes 


y, Rotary Wing 


A total of 370 aeroplanes were involved in accidents in 1993, which is lower than both the 1992 total of 
385, and the 1988-1992 annual average of 404. Aeroplanes primarily involved in non-commercial pleasure 
and travel account for the largest proportion of accidents -- 52 per cent over the 1992-1993 period (Figure 
6). Commercial non-scheduled (or charter) and training operations account for the next highest proportions 
of aeroplane accidents -- each with 12 per cent of the total during the same period. 


There were also 52 helicopters involved in accidents in 1993, considerably higher than the 1992 figure of 
34 but comparable to the annual average of 57 over the previous five years. The 1992 total was 
exceptionally low compared with historical figures. The largest proportion of helicopters involved in 
accidents are those engaged in non-scheduled/charter operations and aerial work (eg. crop spraying, forest 
fire management). 
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Figure 6 


Aircraft Involved in Accidents 


by Operation Type 
1992 and 1993 


Non- uled/ ; ; 
Pleesure/Travel 62% | ponqaul As Photo, Survey, eto. 
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Rotary Wing 
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Despite inevitable year-to-year fluctuations, the geographical distribution of aeroplane accidents has tended 
to remain relatively stable. The largest proportion of accidents occur in Ontario, British Columbia and 
Quebec (Figure 7) which together accounted for two-thirds of the total in 1993. Helicopter accidents have 
historically been more predominant in British Columbia and Quebec. During 1993, these two provinces 
accounted for some 56% of the helicopter accident total. 


Figure 7 


Aircraft Accidents by Location 
1992 and 1993 
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The seasonal variations for aeroplane and helicopter accidents are fairly similar to one another and are 
therefore presented together (Figure 8). The largest proportion of accidents occur during the summer. In 
1993, 44 per cent occurred during the summer months, followed by 22 per cent in the fall, and 21 per cent 
in the spring. 


Figure 8 


Accidents by Season 
Aeroplanes & Rotary Wing 


1993 


Number = 418 


Spring 21% 


Winter 13% 


Aeroplane accidents show a very different profile from helicopter accidents with respect to flight phase 
(Figure 9). The largest proportion of aeroplane accidents occur during the approach and landing phase 
(42 per cent in 1993). Helicopter accidents are most frequent during the en route/manoeuvring phase 
(50 per cent in 1993), and the approach/landing phase (23 per cent). 


Figure 9 


Aircraft Involved in Accidents 
by Flight Phase 


Approeoh/Landing 42% 


Rotary Wing 


Number = 62 
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Over the decade the highest proportion of accidents were those in which the first event was either airborne 
control loss or power loss. In 1993 the proportions were 27 per cent each for aeroplanes and for 
helicopters. During that period the second largest portion of accidents were those in which the first event 
involved a collision (with terrain or object) -- 20 per cent for aeroplanes and 33 per cent for helicopters in 
1998. 


3. Factors in Aviation Accidents 


During an aircraft accident investigation, explanatory factors are determined. These factors are considered 
to have acted in combination to have caused the accident. Factors can be classified according to whether 
they are human, machine or environmental in nature. 


Most accidents are the result of a number of interrelated factors. Over the decade, at least 80 per cent of 
all accidents have had at least one human factor. Human factors may relate to people on the flight deck, 
or in the cabin of an aircraft, or people on the ground, such as maintenance engineers, flight services 
personnel and weather forecasters. Approximately 40 per cent of all accidents involved at least one 
environmental factor (eg. weather, terrain or airport facilities). Additionally, about 25 per cent of accidents 
had at least one machine factor; such factors include problems with the aircraft itself. 


OTHER AVIATION ACCIDENTS 


up Ultralight Aircraft 


In the early 1980s, the ultralight aircraft was developed as a recreational vehicle. As the popularity of such 
aircraft increased, so did the number of related accidents. Reported accidents involving ultralight aircraft 
appear to have levelled off during the past five years to an annual average of 39, with fatal accidents 
representing approximately 12 per cent of total ultralight accidents. 


2. Foreign-Registered Aircraft 


International agreements stipulate that the authorities of the country in which an occurrence takes place 
are responsible for its investigation. The TSB investigates and compiles statistics pertaining to accidents 
involving foreign-registered aircraft in Canada. Over the past five years, such occurrences have averaged 
25 annually, with approximately 16 per cent of these accidents resulting in one or more fatalities. 


AVIATION INCIDENTS 


In addition to requiring the reporting of aircraft accidents, Canadian legislation mandates the reporting of 
certain situations or conditions that affect or could affect the safe operation of an aircraft. Provided that the 
maximum take-off weight of a fixed-wing aircraft is 5,700 kg or higher, and that of a rotary wing aircraft is 
2,250 kg or higher, problems such as loss of power, fuel shortage, declared emergency or incapacitation 
of a crew member must be reported. 
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Mandatory reporting of incidents was introduced in 1984 when the Canadian Aviation Safety Board was 
created. The annual number of reported incidents increased until 1990, when 698 incidents involving both 
Canadian and foreign-registered aircraft were reported. The increase in incidents until 1988 is partly 
attributed to the improving awareness by the aviation community of the requirement to report such 
occurrences. Incidents have declined over the last three years, numbering 671 in 1992 and 603 in 1998. 


Canadian-registered aircraft were involved in 497 of the incidents reported in 1993. The following 
discussion briefly profiles the four most frequent types of aviation incidents that have involved Canadian 


aircraft in recent years. 
1. Risk of Collision 


Over the past five years, over one-quarter of the reported incidents (27 per cent) have been classified as 
risk of collision occurrences (Figure 10). Such incidents are those in which the established minimum 
separation (spatial and temporal) of aircraft has not been maintained. In the vast majority of such cases, 
there was a technical loss of separation rather than an imminent collision risk. 


About 47 per cent of aircraft involved in risk of collision incidents were in the en route flight phase. A further 
29 per cent were attempting to land, with 17 per cent taking off. In most cases, the risk of collision was the 
first abnormal event in the flight, rather than the collision risk resulting from another problem such as 
altitude loss following engine failure. 


Figure 10 


Incidents Involving Canadian Aircraft 
by Type 
1989 - 1993 
Average Number per year = 548 


Riek of Collision 27% WN 80% Declared Emergency 
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2: Declared Emergency 

Declared emergency occurrences have accounted for 30 per cent of the total incidents over the past five 
years. The majority of declared emergencies occurred as a result of a failure on board the aircraft. Most 
of such on-board failures involve landing gear problems, or hydraulic or electrical system failure. 


The largest proportion of declared emergencies (39 per cent) occurred while the aircraft was landing, with 
the en route (32 per cent) and take-off (28 per cent) phases accounting for most of the remainder. 


3. Engine Failure 


Engine failures have accounted for some 23 per cent of total reportable incidents. Such incidents are 
related to a failure of the engine itself, or, alternatively, from failure of a component related to the engine. 


The majority of engine failures occurred while the aircraft was en route (60 per cent), with the take-off or 
landing phases together (37 per cent) accounting for most of the remainder. 


4. Smoke/Fire 


Smoke or fire incidents accounted for approximately 10 per cent of air incidents. Such occurrences are 
often related to aircraft component failures. 


Two-thirds of smoke or fire incidents occurred either when the aircraft were en route (43 per cent) or while 
in the landing phase (22 per cent). 
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Table 1 


Aviation Occurrences and Casualties 
1984 - 1993 


Accidents 
Canadian- Registered Aircraft* 
Ultralight Aircraft 
Foreign-Registered Aircraft 


Fatal Accidents 
Canadian-Registered Aircraft* 
Ultralight Aircraft 
Foreign-Registered Aircraft 


Fatalities 
Canadian-Registered Aircraft* 
Uitralight Aircraft 
Foreign-Registered Aircraft 


Injuries (Serious) 
Canadian-Registered Aircraft* 
Ultralight Aircraft 
Foreign-Registered Aircraft 


Incidents 


Canadian-Registered Aircraft* 
Hours Flown (Thousands)** 3,347 
Total Accident Rate*** 14.0 
Fatal Accident Rate*** 1.6 


* — Ultralight Aircraft excluded. 

“* Source: Statistics Canada (1993 hours flown are estimated) 
“* Accident and fatal accident rates are per 100,000 hours. 
Compiled May 26, 1994. 
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Table 2 


Accidents Involving Canadian-Registered Aircraft* 
1984 - 1993 


Accidents 

Fatal Accidents 59 
Fatalities 124 
Hours Flown (Thousands)** 3,322 
Total Accident Rate*** 13.7 
Fatal Accident Rate*** 1.8 


*  Ultralight Aircraft excluded. 
“ Source: Statistics Canada (1993 hours flown are estimated) 
*** Accident and fatal accident rates are per 100,000 hours. 
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Table 3 


Accidents Involving Canadian-Registered Aircraft by Province* 
1984 - 1993 


1984 1985 1986 1987 1988 


Accidents 
Newfoundland 13 15 13 12 18 
Prince Edward Island 1 4 4 1 1 
Nova Scotia 4 7 8 11 7 
New Brunswick 10 10 14 13 6 
Quebec 94 78 56 61 87 
Ontario 108 117 137 111 132 
Manitoba 31 44 47 29 34 
Saskatchewan 37 28 42 40 40 
Alberta 53 50 54 54 49 
British Columbia th. 58 75 107 86 
Northwest Territories 17 12 15 2 18 
Yukon 8 & 2 7 10 
Outside Canada ie 5 2 2 9 
Total 454 437 469 470 497 
Fatal Accidents 
Newfoundland 3 2 2 1 1 
Prince Edward Island 0 0 (0) 0 0 
Nova Scotia 0 (0) (0) 0 1 
New Brunswick 2 0 (0) 4 1 
Quebec 12 9 11 12 8 
Ontario 6 5 9 12 15 
Manitoba 5 5 8 6 1 
Saskatchewan 2 1 6 2 4 
Alberta 7 4 6 3 3 
British Columbia 14 10 21 13 10 
Northwest Territories 4 1 2 1 1 
Yukon 1 0 0 1 0 
Outside Canada 3 2 0 0 5 
Total 59 39 6 55 50 
Fatalities 
Newfoundland 7 9 6 1 1 
Prince Edward Island 0 0 0 (0) 0 
Nova Scotia 0 0 0 (0) 1 
New Brunswick 2 0 0 5 6 
Quebec 19 21 17 29 12 
Ontario 11 6 ‘12 20 23 
Manitoba 9 7 11 10 2 
Saskatchewan 3 1 11 3 9 
Alberta 15 7 10 7 6 
British Columbia 38 15 38 25 23 
Northwest Territories 14 1 8 1 3 
Yukon 0 0 2 0 
Outside Canada 5 3 0 (0) 9 
Total 124 70 113 103 8 96 


* Ultralight Aircraft excluded. 
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Table 4 


Canadian-Registered Aircraft Involved in Accidents by Operator Type * 
1984 - 1993 


Accidents 

Commercial Operators 
Level | 
Level II 
Level Ill - VI 

Private Operators 

State Operators 

Total 


Fatal Accidents 
Commercial Operators 
Level | 
Level II 
Level Ill - VI 
Private Operators 
State Operators 
Total 


BoBNoo 


Fatalities 

Commercial Operators 
Level | 
Level II 
Level Ill - VI 

Private Operators 

State Operators 

Total ** 


RoBEnO 


Hours Flown (thousands)*** 
Commercial Operators 
Level | 


Level |! 

Level Ili - VI 
Private Operators 
State Operators 

Total 


* Ultralight Aircraft excluded. 

™ The 1991 total does not include 2 occupants on board a foreign aircraft that collided with a Canadian aircraft 
over the United States; the 1992 total does not include 4 fatalities from a foreign aircraft that collided with a 
Canadian aircraft over Canada. 

*** Flying hours for 1993 are estimated for commercial level Ill-VI, private and state operators. Totals may not agree 
due to rounding. 
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Table 5 


Canadian-Registered Aircraft Involved in Accidents by Airframe Type * 
1984 - 1993 


Accidents 
Aeroplane 
Rotary Wing 
Glider 
Balloon 
Gyroplane 

Total 


Fatal Accidents 
Aeroplane 
Rotary Wing 
Glider 
Balloon 
Gyroplane 

Total 


Fatalities 
Aeroplane 
Rotary Wing 
Glider 
Balloon 
Gyroplane 

Total ** 


* Ultralight Aircraft excluded. 

“* The 1991 total does not include the 2 occupants on board a foreign aircraft that collided with a Canadian aircraft 
over the United States; the 1992 total does not include 4 fatalities from a foreign aircraft that collided with a 
Canadian aircraft over Canada. 
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Table 6 


Fatalities Involving Canadian-Registered Aircraft by Category of Person‘ 
1984 - 1993 


Crew 

Commercial Operators 
Level | 
Level II 
Level III - VI 

Private Operators 

State Operators 

Total 


Passengers 
Commercial Operators 
Level | 
Level Il 
Level III - VI 
Private Operators 
State Operators 
Total 


* Ultralight Aircraft excluded. 
Ground fatalities excluded. 
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Table 7 


Accidents Involving Canadian-Registered Aeroplanes by Province 
1984 - 1993 


1984 1985 1986 1987 1988 1989 


Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
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Saskatchewan 
Alberta 
British Columbia 
Northwest Territories 
Yukon 
Outside Canada 
Total 

Fatal Accidents 
Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
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Saskatchewan 
Alberta 

- British Columbia 
Northwest Territories 
Yukon 
Outside Canada 

Total 
Fatalities 

Newfoundland 
Prince Edward Island 
Nova Scotia 
New Brunswick 
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Saskatchewan 
Alberta 
British Columbia 
Northwest Territories 
Yukon 
Outside Canada 
Total * 
“ The 1991 total includes 2 occupants on board a foreign aircraft that collided 
with a Canadian aircraft over the United States. 
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Table 8 


Canadian-Registered Aeroplanes Involved in Accidents by Flight Phase 
1984 - 1993 


Accidents 
Standing 
Taxiing 
Takeoff 
En Route 
Manoeuvring 
Approach 
Landing 
Unknown 

Total 


Fatal Accidents 


Standing 
Taxiing 
Takeoff 
En Route 
Manoeuvring 
Approach 
Landing 
Unknown 
Total 
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Fatalities 
Standing 
Taxi 
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Table 9 


Canadian-Registered Aeroplanes Involved in Accidents by First Event 
1984 - 1993 


1984 1985 1986 1987 1988 


Accidents 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Nosed Over 
Overran runway 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
Fatal Accidents 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Nosed Over 
Overran runway 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
Fatalities 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Nosed Over 
Overran runway 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
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Table 10 


Pilots of Canadian-Registered Aeroplanes Involved in Accidents 
by Licence Type 
1984 - 1993 


Accidents 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 


Fatal Accidents 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 


Fatalities 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 
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Table 11 


Pilots of Canadian-Registered Aeroplanes Involved in Accidents 
by Experience (Hours) 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
0 - 250 
251 - 500 
501 - 750 
751 - 1000 
1001 - 2000 
2001 - 3000 
3001 - 4000 
4001 - 5000 
5001 - 6000 
6001 - 7000 
> 7000 
Unknown 
Total 
Fatal Accidents 
0 - 250 
251 - 500 
501 - 750 
751 - 1000 
1001 - 2000 
2001 - 3000 
3001 - 4000 
4001 - 5000 
5001 - 6000 
6001 - 7000 
> 7000 
Unknown 
Total 
Fatalities 
0 - 250 
251 - 500 
501 - 750 
751 - 1000 
1001 - 2000 
2001 - 3000 
3001 - 4000 
4001 - 5000 
5001 - 6000 
6001 - 7000 
> 7000 
Unknown 
Total 
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Table 12 


Accidents Involving Canadian-Registered Aeroplanes by Month 
1984 - 1993 


1984 1985 1986 1987 1991 


Accidents 


June 

July 

August 

September 

October 

November 

December 
Total 


22 
20 
18 
34 
43 
61 
49 
42 
31 


31 
27 
17 
395 
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Fatal Accidents 


August 
September 
October 
November 
December 
Total 
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“ The 1991 total includes 2 occupants of a foreign aircraft that collided 
with a Canadian aircraft over the United States. 
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Table 13 


Canadian-Registered Aeroplanes Involved in Accidents by Number of Engines 
1984 - 1993 


Accidents 
1 Engine 
2 Engines 
3 Engines 
4 Engines 
Total 


Fatal Accidents 
1 Engine 
2 Engines 
3 Engines 
4 Engines 
Total 


Foo o 8 


Fatalities 
1 Engine 
2 Engines 
3 Engines 
4 Engines 
Total 


80088 
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Table 14 


Canadian-Registered Aeroplanes Involved in Accidents by Operation Type 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Training 
Pleasure/Travel 
Business 
TestDemonstration 
Ferry 
Aerial Application 
Aerial Work 
Scheduled 
Air Ambulance 
Non scheduled/charter 
Other/Unknown 

Total 
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Fatal Accidents 
Training 
Pleasure/Travel 
Business 
Test/Demonstration 
Ferry 
Aerial Application 
Aerial Work 
Scheduled 
Air Ambulance 
Non scheduled/charter 
Other/Unknown 

Total 
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Fatalities 

Training 

Pleasure/Travel 

Business 

Test/Demonstration 

Ferry 

Aerial Application 

Aerial Work 

Scheduled 

Air Ambulance 

Non scheduled/charter 

Other/Unknown 
Total 
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Accidents 


Prince Edward Island 
British Columbia 
Northwest Territories 


Fatal Accidents 


Prince Edward Island 
Northwest Territories 


Nova Scotia 
New Brunswick 
Quebec 


Ontario 
British Columbia 


Saskatchewan 
Alberta 


Manitoba 


Fatalities 


Northwest Territories 


Prince Edward Island 
Yukon 


Newfoundland 
Outside Canada 


Total * 


* The 1992 total includes 4 occupants of a foreign aircraft that collided with a Canadian helicopter. 
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Table 16 


Canadian-Registered Rotary-Wing Aircraft Involved in Accidents by Flight Phase 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 


Accidents 
Standing 
Taxiing 
Takeoff 
En Route 
Manoeuvring 
Approach 
Landing 
Unknown 

Total 
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Fatal Accidents 
Standing 
Taxiing 
Takeoff 
En Route 
Manoeuvring 
Approach 
Landing 
Unknown 

Total 
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Standing 
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Table 17 


Canadian-Registered Rotary-Wing Aircraft Involved in Accidents by First Event 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 


Accidents 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
Fatal Accidents 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
Fatalities 
Airframe Failure 
Collision Object 
Collision Terrain 
Collision Aircraft 
Aircraft Damage 
Fire/Explosion 
Gear Collapse 
Airborne Control Loss 
Power Loss 
Landing Occurrence 
Other/Unknown 
Total 
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Table 18 


Pilots of Canadian-Registered Rotary-Wing Aircraft Involved in Accidents 
by Licence Type 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 


Fatal Accidents 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 


Fatalities 
Student 
Private 
Commercial 
Senior Commercial 
Airline Transport 
Other/Unknown 

Total 
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0 - 250 


251 - 500 
751 - 1000 

0 - 250 
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Fatal Accidents 
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Table 20 
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Accidents 


Fatal Accidents 


Fatalities 


Total * 


“ The 1992 total includes 4 occupants of a foreign aircraft that collided with a Canadian helicopter. 
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Table 21 


Canadian-Registered Rotary-Wing Aircraft Involved in Accidents 
by Operation Type 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Training 
Pleasure/Travel 
Business 
Test/Demonstration 
Ferry 
Construction 
Aerial Application 
Forest Fire Management 
Air Ambulance 
Non scheduled/charter 
Photo, Survey/Inspection 
Other/Unknown 

Total 
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Fatal Accidents 
Training 
Pleasure/Travel 
Business 
Test/Demonstration 
Ferry 
Construction 
Aerial Application 
Forest Fire Management 
Air Ambulance 
Non scheduled/charter 
Photo, Survey/Inspection 
Other/Unknown 

Total 
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Fatalities 

Training 
Pleasure/Travel 
Business 
Test/Demonstration 
Ferry 
Construction 
Aerial Application 
Forest Fire Management 
Air Ambulance 
Non scheduled/charter 
Photo, Survey/Inspection 
Other/Unknown 

Total 
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Table 22 


Accidents Involving Canadian-Registered Ultralight Aircraft 
1984 - 1993 


Accidents 
Fatal Accidents 
Fatalities 


Table 23 


Accidents Involving Foreign-Registered Aircraft in Canada 
1984 - 1993 


Accidents 
Fatal Accidents 
Fatalities 
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Table 24 


Incidents Involving Canadian-Registered Aircraft by Type 
1987 - 1993 


Incidents 
Collisions/Risk of Collision 
Dangerous Goods Related 
Declared Emergencies 
Depressurization 
Difficulty in Controlling Aircraft 
Engine Failure 
Fuel Shortage 
Failure to remain in landing area 
Crew Unable to Perform Duties 
Incorrect Fuel 
Slung Load Released 
Smoke/Fire 
Transmission or Gearbox Failure 


Total* 


* These totals differ from incident totals in Table 1 because this table 
only includes incidents involving Canadian-registered aircraft whereas 
Table 1 incident totals also include Foreign-registered aircraft. 
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APPENDIX 


Definitions 


The following definitions apply to aviation occurrences which are required to be reported pursuant to the 
Transportation Safety Board Regulations of the Canadian Transportation Accident Investigation and Safety 
Board Act. 


Aviation Occurrence 


a) Any accident or incident associated with the operation of an aircraft; 
b) Any situation or condition that the Board has reasonable grounds to believe could, if left unattended, 
induce an accident or incident described in (a) above. 


Reportable Aviation Accident 


An accident resulting directly from the operation of an aircraft where 


a) a person sustains a serious injury or is killed as a result of 
i) being on board the aircraft, 
il) coming into contact with any part of the aircraft or its contents, or 
ili) being directly exposed to the jet blast or rotor downwash of the aircraft, 


b) the aircraft sustains damage or failure that adversely affects the structural strength, performance or 
flight characteristics of the aircraft and that requires major repair or replacement of any affected 
component part, or 


Cc) the aircraft is missing or inaccessible. 


Reportable Aviation Incident 


An incident resulting directly from the operation of an airplane having a maximum certificated take-off 
weight greater than 5,700 kg, or from the operation of a rotorcraft having a maximum certificated take-off 
weight greater than 2,250 kg, where 


a) an engine fails or is shut down as a precautionary measure, 

b) a transmission gearbox malfunction occurs, 

c) smoke or fire occurs, 

d) difficulties in controlling the aircraft are encountered owing to any aircraft system malfunction, 
weather phenomena, wake turbulence, uncontrolled vibrations or operations outside the flight 
envelope, 

e) the aircraft fails to remain within the intended landing or take-off area, lands with all or part of the 
landing gear retracted or drags a wing tip, an engine pod or any other part of the aircraft, 
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f) any crew member whose duties are directly related to the safe operation of the aircraft is unable to 
perform the crew members duties as a result of a physical incapacitation that poses a threat to the 
safety of any person, property or the environment, 

g) depressurization ocurrs that necessitates an emergency descent, 

h) a fuel shortage occurs that necessitates a diversion or requires approach and landing priority at the 
destination of the aircraft, 

i) the aircraft is refueled with the incorrect type of fuel or contaminated fuel, 

i) a collision, a risk of collision or a loss of separation occurs, 

k) a crew member declares an emergency or indicates any degree of emergency that requires priority 
handling by an air traffic control unit or the standing by of emergency response services, 

l) a slung load is released unintentionally or as a precautionary or emergency measure from the 
aircraft, or 

m) any dangerous goods are released in or from the aircraft. 


Serious Injury 


An injury that is likely to require admission to a hospital. 


Commercial Operators 


Commercial operators include carriers that offer a “for hire" service to transport people or goods, or to 
undertake specific tasks such as aerial photography, flight training, or crop spraying. Commercial air 
carriers in Canada are classified into one of six levels according to the size of their operation for the 
purposes of filing operating statistics with Statistics Canada. 


Level | Carriers 

Canadian Level | air carriers are currently defined as ‘air carriers that, in each of the two years immediately 
preceding the reported year carried one million or more revenue passengers, two hundred thousand or 
more tonnes of revenue goods or both." 

Level Il Carriers 

Canadian Level Il air carriers are currently defined as “air carriers not assigned to Level | or licensed solely 
to serve the transportation requirements of a lodge operation, that, in each of the two years preceding the 
reporting year, carried fifty thousand or more revenue passengers, ten thousand or more tonnes of revenue 
goods or both." 

Level Ill to V Carriers 


Canadian Level Ill to V carriers are carriers not assigned to Level | or Il and not licensed solely to serve 
the transportation requirements of a lodge operation. 
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Level VI Carriers 


Canadian Level VI air carriers are currently defined as “regardless of revenue earned, air carriers that, 
throughout the reporting year, operated a licensed air service solely to serve the transportation 
requirements of a lodge operation.” 


State Operators 
State operators include the federal and provincial governments. 
Private Operators 


Private operators include individuals flying for pleasure and companies flying for business reasons. Flights 
on which it is not possible to transport people or cargo on a “for hire" basis are included. 


Ultralight Aircraft 


Such aircraft include the following: 


a) Single Place Aircraft, which is a power-driven, heavier than air aircraft, designed to carry not more 
than one person, having a launch weight not exceeding 165 kg, and a wing area, expressed in 
square meters, of not less than the launch weight minus 15 divided by 10 and in no case less than 
10 square metres; and 

b) Two Place Instructional Aircraft, which is a power-driven, heavier than air aircraft, designed to carry 
not more than two persons, having a launch weight not exceeding 195 kg; a wing area, expressed 
in square metres, of not less than 10 square metres; and a wing loading not greater than 
25 kg/square metre calculated using the launch weight plus the occupant weight of 
80 kg per person. 


Statistical/Classification Changes to the Data 


The presentation of statistics changed in 1991 with respect to occurrences involving multiple aircraft. In 
aviation statistical releases prior to the 1991 Statistical Summary, occurrences such as a collision were 
counted as an accident for each aircraft involved. A single collision was counted twice or more depending 
on the number of aircraft involved. Now, however, a collision is considered to be one accident. This 
interpretation has been applied to historical data, and statistics released prior to 1991 may therefore not 
always match the figures in this document. 


Accidents can be evaluated from the point of view of the operating environment or from a consideration 
of the aircraft involved. This document presents tables that provide summations according to both 
viewpoints. The first type includes descriptions of ACCIDENTS according to breakdowns such as province 
and month of occurrence. The second type of table includes descriptions of AIRCRAFT INVOLVED IN 
ACCIDENTS according to breakdowns such as aircraft operation and pilot licence. 


Tables describing the operating environment present counts of accidents. The fatality totals include 
fatalities on board the aircraft involved and any associated fatalities on the ground. 
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Tables describing the aircraft present counts of the aircraft involved and may have different grand totals 
due to the fact that some occurrences involve more than one aircraft. The fatalities are associated only 
with the aircraft in which the people were flying, and not with any other aircraft that were involved in the 
accident. Ground fatalities are, however, included with the pertinent aircraft involved. 


While the accident and fatal accident totals may differ from the number of aircraft involved in such 
occurrences, fatality totals should generally agree. The 1991 and 1992 fatality totals, however, are 
exceptions. In each case they include the fatalities resulting from an accident that involved a Canadian 
and a foreign-registered aircraft. Two of the people who lost their lives in 1991 and four in 1992 were on 
board the foreign aircraft, and are therefore not included in the tables describing Canadian-registered 
aircraft. 
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